Relying on the United Arab Emirates (UAE) extract from the cross-national data sample on the environmental affection and cognition of adolescent students, and seemingly unrelated bivariate weighted ordered probit regression modeling, this study adopts a national perspective to investigate the determinants of adolescent students' awareness and expectations about nuclear power technology and nuclear waste in the UAE. Identification of model parameters is achieved through maximum simulated likelihood estimation. The findings show that each level increase in UAE youth's interest in ecosystem services and sustainability raises their awareness of nuclear electrical power and nuclear waste by 13.5%, while reducing by 2.4% their level of optimism towards the technology. Furthermore, we find significant heterogeneity in youth awareness and expectations about nuclear power technology across the seven Emirates. Accounting for all other factors (including interest in ecosystem services), UAE youth awareness about nuclear electrical power technology appears to not significantly influence their expectations about the evolution of this technology for the next 20 years. Given that the UAE first nuclear power plant "Barakah" is scheduled to start operations end of 2019 beginning 2020, and the typical long life-span of nuclear wastes, our results provide important insights for developing sustainable nuclear energy policies and establishing a long-term nuclear energy program in the UAE.
Introduction
"Adolescence is a critical life stage during which individuals must have the opportunity to develop the capabilities required for realizing their full potential...transitions from adolescence to adulthood require investments in information... and opportunities to participate in decision-making...such investments will benefit not only young people who need them, but also their communities and countries" (Ki-moon, 2016) .
Some of the key preconditions for adolescents full participation in modern societies include their degree of preparedness, and resulting awareness and expectations about the pressing issues in contemporary societies, including that of using technology to meet the demands of everyday living (Yoshida, 2015) . With the Earth's population currently growing at an unprecedented rate (Coccia, 2014) , one of the pressing challenges that the youth of today will have to address in the near future is the question of energy security, and its relationship with green house gas emission and global warming (Ozcan and Ari, 2017) . In the United States for example, drawing from the literature on the Theory of Planned Behavior (TPB) and community resilience, Craig and Sayers (2019) shows how awareness of local clean energy initiatives, risk perceptions, environmental messaging, and environmental orientation influence young millennial support for federal clean energy policy and taxes.
In the United Arab Emirates (UAE), population and economic growth have created a sharp increase in energy demand in the last decade (Shahbaz et al., 2014; Pioro and Duffey, 2019) . Between 2000 and 2013 electricity production increased more than 13.5%, from 39.9 TWh to 110 TWh for an average annual increase of 5.39 TWh, while electric power consumption during the same period, rose by 13.3% annually, at an average of 5.14 TWh (Juaidi et al., 2016) . Per capita electricity consumption is an indicator that places the UAE among the highest energy consumers in the world, at the 10th position in 2012 with 10.13 MWh per capita consumption (Pioro and Duffey, 2019) . With respect to per capita carbon dioxide (CO2) emissions, the UAE has dropped from 2nd position of worldwide top polluters in the period 2000-2004 to 8th in 2010, and back again to 2nd position in 2013 (Juaidi et al., 2016) .
As a result, the UAE has recently announced a 2050 Energy Plan that aims for a 50% clean energy supply (Lim et al., 2018) . The plan requires the nation to diversify its energy mix and adopt more renewable energy sources (Sgouridis et al., 2013 (Sgouridis et al., , 2016 . Nuclear power energy has also been viewed as a controversial yet viable energy option for reducing carbon emissions, alleviating global warming and transitioning to low-carbon societies (Jacobson, 2009; Ahearne, 2011; Gattie et al., 2018; Uddin, 2019) . Several authors investigated its potential to mitigate CO2 emissions (Barron and Hill, 2019; Sornette et al., 2019) including in the United Arab Emirates (AlFarra and AbuHijleh, 2012) . For example, applying Life Cycle Assessment (LCA) (Turconi et al., 2013 ) to a variety of scenarios for future power generation in the UAE, Treyer and Bauer (2016) reports that nuclear power shows positive environmental effects in most impact categories; though many technical, economic and social hurdles remain to be cleared for nuclear power to effectively contribute to the national electricity supply (Budnitz et al., 2018) .
Indeed, in evaluating overnight construction costs (OCC) and lead-time escalation of nuclear power construction projects from 1955 to 2016, Portugal-Pereira et al. (2018) reveal a significant delay in lead-time, resulting in capital costs escalation rather than decline. The authors recommended that the role of nuclear technology as an alternative to cope with the need for power sector decarbonisation be better evaluated, taking into account the real cost impacts of nuclear technology implementation. Similarly, focusing on the cost feasibility of nuclear waste management, (Barron and Hill, 2019 ) reports nuclear energy's economic attractiveness as a low carbon energy option to be lower than earlier works suggested, especially when more realistic nuclear waste management cost models and uncertainty-appropriate inter-generational discount rates are considered.
In addition to prohibitive overnight construction and waste management costs, the general public often associates nuclear energy with risks that include nuclear accidents, nuclear waste contamination, nuclear weapons proliferation, among others (Yoshida, 2015; Wheatley et al., 2016; Ho et al., 2019) . The 1979 three mile Island incident in Pennsylvania, the 1986 Chernobyl nuclear disaster in Ukraine, and the more recent 2011 Fukushima-Daichii nuclear accident ( Van Ness and Gurtov, 2017) have all contributed to the observed public dissent for nuclear energy technology over the past few decades (Fan, 2018) . Overall however, public perception of nuclear energy is shaped by a host of other factors including trust in nuclear governing institutions (Sovacool and Valentine, 2012) , knowledge (Ho et al., 2019) , political inclinations (Richter, 2017) , geographical proximity, and socio-demographic factors (Harris et al., 2018) .
Given the general divisions in the use of nuclear power technology (Chien, 2014; Cottrell, 2017) , understanding public and specifically youth's awareness and optimism about nuclear technology, and identifying the determinants of acceptance are vital to making national nuclear energy policies and establishing long-term nuclear energy programs (Arikawa et al., 2014; Stefanelli et al., 2017; Edwards et al., 2019) . The present study therefore, as a follow up to Niankara (2018) and Niankara and Zoungrana (2018) inscribes itself in this dynamic, using the cross-national data sample on the environmental affection and cognition of adolescent students (Niankara, 2019) . It focuses specifically on nuclear electrical power technology and nuclear waste awareness and expectations, in the country with the world largest nuclear power project under construction, namely the UAE (Lim et al., 2018) . The general question the study seeks to address is:
How does interest in ecosystem services and sustainability affect youth nuclear electrical power technology and nuclear waste awareness and expectation in the United Arab Emirates ?
Despite the importance of ecosystem services and sustainability in regional planning and development (Tammi et al., 2017) , and the strategic position of nuclear electrical power in the UAE energy mix (AlFarra and Abu-Hijleh, 2012; Treyer and Bauer, 2016) , only one study to the best of our knowledge reports on public acceptance of nuclear energy in the country (World Nuclear News, 2017) . No prior study in the scientific discourse addresses public awareness and optimism about the use of nuclear technology in the UAE. Given its current infancy in the country (Nagraj, 2018) , and the long life-span of nuclear wastes (Lenzen, 2008) , present day UAE adolescents would inevitably be the adults decision makers in charge of dealing with the first waves of nuclear wastes produced by the UAE "Barakah" nuclear power plant. It is therefore imperative to get a clear picture of current UAE adolescent population's awareness and optimism about nuclear technology in general, and nuclear waste in particular so as to properly plan for the optimal and sustainable use of the technology in the country. To this end, the rest of the paper is organized as follows; section 2 provides a background discussion on nuclear electrical power in the UAE; section 3 presents the methods used to answer the question, by first describing the data, followed by the variables used in the analysis, and ending with the econometric model; section 4 presents the results, while section 5 discusses the policy implications and concludes the analysis.
Background on Nuclear Electrical Power in the United Arab Emirates
The United Arab Emirates (UAE) was founded in 1971 by the union of seven states (Emirates) including Abu Dhabi, Dubai, Sharjah, Ajman, Umm Al Quwain, Ras Al Kaimah, and Fujairah. The emirate of Abu Dhabi, which accounts for 86% of the UAE land area and 95% of its oil, represents the federal capital of the country, while Dubai seats as the UAE's largest city (Zahlan, 2016) . In 2015 the UAE produced 127 TWh of electricity, all from fossil fuels -125.5 TWh natural gas, and 1.5 TWh oil (World Nuclear Association, 2018) . Electricity demand has been on the rise and the country relies entirely on electricity to provide its potable water, by desalination (Saif and Almansoori, 2016) .
In April 2008 the UAE independently published a comprehensive policy on energy that projected escalating electricity demand from 15.5 GWe in 2008 to over 40 GWe in 2020 (Sim, 2012) . Natural gas was set to account for half of this needed power, renewable for about 6-7% (Eveloy and Gebreegziabher, 2019) , while coal was dismissed as an option due to environmental and energy security implications (Khondaker et al., 2016) . Nuclear power emerged as a proven, environmentally promising and commercially competitive option which could make a significant contribution to the UAE's economy and future energy security (AlFarra and Abu-Hijleh, 2012) . This led to the creation of a regulatory framework and selection of a site between Abu Dhabi city and Ruwais, at Barakah (see figure 1) .
The UAE nuclear electrical power program
Following the creation of its regulatory framework, and as recommended by the international atomic energy agency (IAEA), the UAE established a Nuclear Energy Program Implementation Organization, which set up the Emirates Nuclear Energy Corporation (ENEC) as an Abu Dhabi public entity, initially funded with $100 million, to evaluate and implement nuclear power plans within UAE (World Nuclear Association, 2018) . In December 2009 ENEC selected a bid from the Korea Electric Power Corporation(KEPCO)-led consortium to build four APR1400 reactors. The value of the contract for the construction, commissioning, and fuel loads for four units was about $20.4 billion, with a high percentage of the contract being offered under a fixed-price arrangement (Park and Chevalier, 2010) . The consortium also expects to earn another $20 billion by jointly operating the reactors for 60 years. In March 2010 KEPCO awarded a $5.59 billion construction contract to Hyundai and Samsung for the first plants at the "Barakah cite".
The "Barakah" nuclear power plant
As the world largest nuclear power plant under construction, at a cost of $32bn and a total capacity of 5,600MW distributed across four units of 1,400MW each, the "Barakah" plant is the first nuclear power project being developed in the UAE (World Nuclear Association, 2018). Construction of the first unit started in July 2012 by Emirates Nuclear Energy Corporation (ENEC), approximately 53km west-southwest of the city of Ruwais (see figure 1), following receipt of construction license from the Federal Authority of Nuclear Regulation (FANR) and environmental approval from the Environment Agency -Abu Dhabi 1 . The plant was due to start operation in 2017, but has been delayed until the end of 2019 beginning 2020 (Langton, 2018; Reuters, 2018; Nagraj, 2018) . 
Fuel Cycle, and Nuclear Waste
Nuclear reactors are typically loaded with Uranium Oxide fuel, U O 2 (Schmidt and Jurado, 2018) . Neutrons are introduced to the system, and many of them are absorbed by uranium atoms, causing them to become unstable and split, or fission, into two smaller atoms known as fission products as described in figure 2. Nuclear waste, with regard to nuclear reactors, is the collection of nuclides left over after a reactor has extracted some energy out of the nuclear fuel (Knapp and Pevec, 2018) . Many of the resulting isotopes are very radioactive causing the spent nuclear fuel to continue emitting heat long after it has been removed from the reactor (Lenzen, 2008) . In practice, the spent fuel is never unshielded, but kept underwater for a few years until the radiation decays to levels that can be shielded by concrete in large storage casks. According to the World Nuclear Association (2018), by August 2012 ENEC had awarded six contracts worth $3 billion, and related to the supply of natural uranium concentrates, conversion and enrichment services individually, and the purchase of some enriched uranium product 2 . The UAE has also committed to a "dual track" radioactive waste management strategy that involves developing a national storage and disposal program in parallel with exploring regional cooperation options, which now appear more attractive with the Golf Countries Council (GCC) (Hvidt, 2017) .
A further option is fuel take-back, returning it to suppliers. Used fuel will be stored in reactor ponds for up to 20 years, or may be transferred to dry storage after six years. Ownership and responsibility for the used fuel will be transferred to a new state-owned entity after about 20 years. Prospective studies of a geological waste repository in UAE, are also being undertaken by Sweden's SKB and the Arab Atomic Energy Agency (AAEA), with a widened group of participating Middle East and North African (MENA) countries for regional options along the lines of European Union precedents.
Methods

Data and Variables Description
The data used in this analysis comes from the "Cross-national Data Sample on the Environmental Affection and Cognition of Adolescent Students of Varying Interests in Ecosystem Services and Sustainability" (Niankara, 2019) . This data contains information on 187821 students from 50 countries worldwide. After downloading the published data-set from "Data in Brief", we queried the UAE subset for the present analysis. For additional description on its sampling design see the OECD report (OECD, 2017, 67-91) . The extracted UAE data for the present analysis contains information on 6919 students respondents, and is presented in table (2). The exposition in this section closely follow the methodology presented in Niankara and Zoungrana (2018) .
Dependents Variables
The dependent variables in the present analysis are students' levels of awareness and expectations about the waste produced by the use of nuclear electrical power technology:
• SEANW: Self-Expressed-Awareness of Nuclear Waste (mean value = 2.62, standard deviation = 0.98): ordinal variable taking the values (1-Never heard, 2-Heard but can't explain, 3-Know and can provide general explanation 4-Familiar and can provide detail explanation).
• SEENW: Self-Expressed-Expectation of Nuclear Waste (mean value = 2.07, standard deviation = 0.82): also an ordinal variable taking the values (1-worse, 2-same, 3-Improve).
Econometric Model Specification
Following the seemingly unrelated bivariate weighted ordered probit model of awareness and expectation presented in Niankara (2018) and subsequently expended in Niankara and Zoungrana (2018) , which is derived from the latent variable framework described in (Sajaia, 2008) , we assume that the latent awareness (A * ) and Expectation (E * ) about nuclear electrical power technology, for student respondent's i in region j within the UAE are determined by the following two equations:
(1)
Where β 1 and β 2 are unknown parameters to be estimated, γ is an unknown scalar capturing the effect of students' awareness of nuclear electrical power technology on their expectations/optimism about the use of nuclear technology for electricity production in the UAE. 1ij and 2ij are the random disturbance terms for the latent awareness and expectations equations respectively. α 1j and α 2j denote the region specific effects in the awareness and expectation equations respectively. The predictor variables are assumed exogenous in the model system, such that E(x 1i 1ij ) = E(x 2i 2ij ) = 0.
As presented in equation (1), the model system assumes the presence of unobserved heterogeneity in students' awareness (A * ij ) and expectations (E * ij ) across regions j within the UAE, which are captured by the non-constant model intercepts α ij . These region-specific effects are the leftover sources of variation in adolescent students' awareness and expectations about nuclear electrical power technology that cannot be explained by their interest in ecosystem services and other included covariates in the model. They capture spatial variations in students nuclear power technology awareness and expectations, potentially linked to their locational proximity to the "Barakah" nuclear power plant. Since the plant is much closer to the Emirate of Abu Dhabi, the latter is chosen as the region of reference. Because of the potential correlation between these region-specific effects and the included explanatory variables (such as students' interest in ecosystem services and sustainability), the fixed effect estimator as implemented here using the Rchoice package (Sarrias, 2016) would be more appropriate for the identification of the model system.
Since the sample space covers all 7 regions (emirates) in the UAE, the above described approach implies that we would have 7-1 = 6 regional fixed effects, representing the average differences in students' levels of awareness and expectations about nuclear electrical power technology between students in the emirate of Abu Dhabi (the reference region), and those in the other remaining 6 emirates (regions) in the UAE. These regional fixed effects are recovered after estimation using the following equations:α
Abstracting from the regional subscript j, the observed indicators of student's self-expressed awareness (SEAN W ) and self-expressed Expectations (SAEN W ) about nuclear electrical power technology in the UAE, are related to their corresponding latent variables in equation (1) as:
Where µ 1 < µ 2 < µ 3 and δ 1 < δ 2 are unknown cutoffs points. For identification purposes, following Jackman (2000); McKelvey and Zavoina (1975) we define µ 1 = δ 1 = 0, while µ 0 = δ 0 = −∞ and µ 4 = δ 3 = +∞ in order to avoid handling the boundary cases separately. For any two index j and k on the two latent scales, the probability that SEAN W i = j and SAEN W i = k is given by:
Assuming the joint distribution of 1i and 2i is bivariate standard normal, with correlation ρ each student's contribution to the likelihood function is expressed as:
where
. Φ 2 is the cumulative distribution function of the bivariate standard normal. This specification is referred to as simultaneous bivariate ordered probit model. When ρ = 0 the model simplifies to a seemingly unrelated specification with ζ = 1 andρ = γ. As in Niankara (2018); Niankara and Zoungrana (2018) the model is estimated here under the weighted seemingly unrelated specification, using the package (Sarrias, 2016) from the R statistical software (R Core Team, 2015) . 
Results
Descriptive Results
Summary Statistics of the Explanatory Variables
The summarized descriptive findings in table (2) show that overall, the greater majority of the adolescent respondents in our sample live in Dubai (47.98%), followed by Abu Dhabi (23.65%), then Sharjah (7.30%), Ras Al Kaimah (6.65%), Ajman (6.11%), and finally fujairah (6.01%). The average adolescent is somewhat interested (3.36) in ecosystem services and sustainability, but highly interested (3.99) in science as a means for diseases prevention. The standardized index of adolescent's enjoyment of science suggests that the average UAE student respondent is 0.59 standard deviation above the mean index value across all respondents in the 2015 Programme for International Student Assessment (PISA) (OECD, 2016 
Nuclear Waste Awareness and Expectations Across levels of interest in Ecosystem Services
The spatial distribution of youth Nuclear waste awareness and expectation across the seven emirates is presented in figure (3). Table (1) on the other hand summarizes the marginal relative frequency, and joint relative frequency distributions of youth's nuclear waste awareness (SEANW) and expectation (SEENW), with their levels of interest in ecosystem services and sustainability (IntBiosph) in the UAE.
With respect to the marginal relative frequencies of interest in ecosystem services and sustainability (IntBiosph), the last row of table (1) shows that the majority of UAE youth (38.69%) report being interested in ecosystem services, followed by 24.27% that report being hardly interested, then by 19.57% that report not being interested, and 13.01% that report being highly interested, and finally 4.47% that report not knowing about it. Similarly, It can be noted from table (1) that the greatest share (33.33%) of UAE youth report knowing about nuclear electrical power technology and nuclear waste, and able to provide general explanations; followed by 30.41% that report having heard about it, but unable to explain; then by 21.52% that report being familiar with it, and able to provide detailed explanations; and finally by 14.74% that report having never heard about it. With regards to respondents expectations about nuclear electrical power technology and nuclear waste in the next 20 years (SEENW), most UAE adolescent respondents (37.07%) feel optimistic and believe it will improve, followed by 32.55% that believe it will remain the same, while the remaining 30.38% feel pessimistic, and believe it will get worse.
The joint relative frequency distribution, also in table (1) shows significant variations in percent relative cell frequencies as level of interest in ecosystem services and sustainability rises from 1-don't know, to 5-highly interested, at every level of youth's nuclear waste awareness and expectation in the UAE. This latter finding is further confirmed by the chi-square test results shown in the last column of table (1). Indeed the p-values of the tests suggest highly significant (α = 0.1%) relationships between youth's interest in ecosystem services and sustainability, and their selftional Socio-Economic Index of Occupational Status (ISEI); the highest level of education of the student's parents in years of schooling; the PISA index of family wealth; the PISA index of home educational resources; and the PISA index of possessions related to "classical" culture in the family home. See (OECD, 2017, pp. 339-340) for more details Source: Author's construction using the UAE extract of the published data (Niankara, 2019) ; * * * p < 0.001, * * p < 0.01, * p < 0.05
expressed-awareness and expectations about nuclear electrical power technology and nuclear waste in the UAE.
Nuclear Waste Awareness Across the Seven Emirates
The between and within emirates relative frequency distributions of UAE youth's nuclear waste awareness are summarized in figure (4) . With regards to the between emirates distribution, it can be noted from the blue bars that among the UAE youth that report having never heard of nuclear electrical power technology and nuclear waste, the greatest majority live in Dubai (34.61%), followed by Abu Dhabi (25%), then Ras Al Kaimah (10.98%), Sharjah (8.43%), Ajman (8.33%), Fujairah (8.04%), and finally Umm Al Quwain (4.61%). Among the youth that report having heard of nuclear electrical power technology and nuclear waste but unable to explain it as shown by the orange bars, the majority also live in Dubai (45.01%), followed by Abu Dhabi (23.34%), then Sharjah ( 7.84%), Ras Al Kaimah (7.32%), then Ajman and Fujairah (6.89%), and finally Umm Al Quwain (2.71%). Furthermore, among those that report knowing about the technology and able to provide general explanations, as shown by the gray bars, the majority live in Dubai (50.61%), followed by Abu Dhabi (23.85%), then Sharjah ( 7.37%), Ajman (5.85%), Ras Al Kaimah (5.38%), Fujairah (5.29%), and finally Umm Al Quwain (1.65%). Moreover, among those that report being familiar with the technology and able to provide detail explanations, as shown by the yellow bars, the greatest majority once more come from Dubai (57.29%), followed by Abu Dhabi (22.83%), then Sharjah (5.64%), Ras Al Kaimah (4.7%), Fujairah (4.5%), and finally Umm Al Quwain (1.14%). The within emirate distributions suggest that except for Dubai, where the relative frequency of respondents increases with increasing levels of nuclear waste awareness; for all the other emirates, the tendency is reversed. 
Nuclear Waste Expectations Across the Seven Emirates
The between and within emirates relative frequency distributions of UAE youth's nuclear waste expectations are summarized in figure (5). With regards to the between emirates distribution, it can be noted from the blue bars that among the UAE youth that reported pessimistic expectations about nuclear electrical power technology and nuclear waste, the greatest majority live in Dubai (40.29%), followed by Abu Dhabi (25.26%), then Ras Al Kaimah (9.75%), Fujairah (7.85%), Ajman (7.33%), Sharjah (6.71%), and finally Umm Al Quwain (2.81%). Among the youth with stable expectations as shown by the orange bars, the majority also live in Dubai (48%), followed by Abu Dhabi (23.05%), then Sharjah ( 8.21%), Ras Al Kaimah (6.71%), then Ajman and Fujairah (5.82%), and finally Umm Al Quwain (2.4%). Moreover, among the youth with optimistic expectations as shown by the gray bars, the majority live in Dubai (54.27%), followed by Abu Dhabi (22.85%), then Sharjah (6.98%), Ajman (5.38%), Fujairah (4.68%), Ras Al Kaimah (4.05%), and finally Umm Al Quwain (1.79%). The within emirate distributions of youth expectations about nuclear power technology suggest that except for the emirate of Dubai, where the relative frequency of youth increases with increasing levels of optimism in nuclear power technology, the tendency is reversed for almost all the other emirates. 
Econometric Results
Interest in Ecosystem Services and Nuclear Waste Awareness and Expectations
Maximum likelihood estimation (MLE) results for the effects of UAE adolescent's interest in ecosystem services and sustainability on their awareness and expectations about nuclear electrical power technology and nuclear waste are summarized in table (3). Focusing on its effect on awareness in the first column, the statistically significant coefficient value of 0.135 suggests that on average, a level increase in adolescent respondents' interest in ecosystem services and sustainability raises their awareness of nuclear electrical power and nuclear waste by 13.5%. On the opposite, the expectation result in the second column shows a statistically significant coefficient value of -0.024, suggesting that every level increase in adolescent respondents' interest in ecosystem services and sustainability reduces by 2.4% their expectations about nuclear electrical power technology and nuclear waste. Together, these two results indicate that interest in ecosystem services and sustainability is a significant determinant of youth awareness and expectations about nuclear electrical power technology and nuclear waste in the UAE. However, although increased interest in ecosystem services and sustainability creates more awareness about the use of nuclear electrical power technology within the UAE youth population, it conjointly leads to less optimism (more pessimism) about the technology.
Control variables and Nuclear Waste Awareness in the UAE
The effects of the control variables on nuclear electrical power technology and nuclear waste awareness are summarized in the first column of table (3). Focusing first on the affective control variables, we note that every level increase in UAE youth's interest in science as a means for disease prevention leads to a 6.2% increase in their awareness about nuclear electrical power technology and nuclear waste. Similarly, every standard deviation increase in youth's normalized index of science enjoyment raises by 15.9% their awareness of nuclear electrical power technology and nuclear waste.
The estimated effects for the socio-economic control variables indicate that although age and grade level do not seem to significantly affect youth nuclear technology awareness, factors such as gender, immigration status, economic, social, and cultural status do. In fact, it can be noted that compared to females, young males show 8.7% more awareness about nuclear electrical power technology and nuclear waste. Similarly, compared to natives of the UAE, first and second generation expatriates are respectively 21.6% and 39.6% more aware about nuclear electrical power technology and nuclear waste. Furthermore, the results indicate that every standard deviation increase in youth's index of economic, social, and cultural status, leads to 13.6% greater awareness about nuclear electrical power technology and nuclear waste in the UAE.
As shown in table (3), sources of information/knowledge also appear to significantly affect youth awareness about nuclear electrical power technology and nuclear waste in the UAE. In fact, every level increase in youth frequency of ecological website visits raises their awareness by 2.9%. On the opposite, a level increase in their frequencies of news blogs visits, broad science book reading, and web browsing on broad science, appear to respectively reduce by 4.9%, 5.1% and 4.6% UAE youth's awareness about nuclear electrical power technology and nuclear waste.
The regional control dummies at the bottom of the first column in table (3), highlight significant heterogeneity in UAE youth awareness about nuclear electrical power technology and nuclear waste across the 7 emirates. Indeed, compared to their youth counterparts from Abu Dhabi, it can be noted that at the exception of Dubai youth that show 9.3% more awareness, youth from Sharjah, Ajman, Umm Al Quwain, Ras Al Kaimah, and Fujairah, show respectively 10%, 11.3%, 37.9%, 22% and 12.4% less awareness about nuclear electrical power technology and nuclear waste in the UAE.
Control variables and Nuclear Waste Expectations in the UAE
The effects of the control variables on UAE youth's expectations about nuclear electrical power technology and nuclear waste are summarized in the second column of table (3). Turning first our attention to the affective control variables, we note that youth's interest in science as a means for disease prevention has no significant impact on their awareness about nuclear electrical power technology and nuclear waste in the UAE. However, every standard deviation increase in youth's normalized index of science enjoyment raises by 2.3% their level of optimism towards nuclear electrical power technology and nuclear waste.
The estimated effects for the socio-economic control variables indicate that factors such as age, gender, grade level, immigration status, economic, social, and cultural status significantly affect youth optimism towards nuclear electrical power technology use in the UAE. In fact, it can be noted that every year increase in age reduces youth level of optimism by 10%. Similarly compared to females, young males show 5.2% less optimism towards nuclear electrical power technology and nuclear waste. Conversely, the results indicate that every standard deviation increase in UAE youth's index of economic, social, and cultural status, leads to 10% more optimism towards nuclear electrical power technology and nuclear waste. Moreover, compared to natives of the UAE, first and second generation expatriates are respectively 26.1% and 39.3% more optimistic about nuclear electrical power technology and nuclear waste. Unlike the case of youth's awareness, grade level seems to significantly matter in youth's expectations about nuclear power technology and nuclear waste. Indeed, compared to youth in grade seven, those in grades 8, 10, 11, and 12 show respectively 34.7%, 28.7%, 39.1%, and 33.1% more optimism towards nuclear electrical power technology use in the UAE.
Furthermore, as shown in the second column of table (3), sources of information/knowledge are also significant determinants of youth expectations about nuclear electrical power technology and nuclear waste in the UAE. In fact, every level increase in youth frequency of ecological website visits raises their optimism level by 9.6%. Similarly, every level increase in UAE youth's frequencies of books reading and web browsing on broad science, appear to raise by respectively 3.6% and 2.4% their level optimism towards nuclear electrical power technology and nuclear waste.
The regional control dummies at the bottom of the second column in table (3), also highlight significant heterogeneity in UAE youth's expectations about nuclear electrical power technology and nuclear waste across the 7 emirates. Indeed it can be noted that at the exception of the youth in Ajman and Umm Al Quwain, youth from all four remaining emirates (Dubai, Sharjah, Ras Al Kaimah, and Fujairah) show significantly different levels of optimism compared to their youth counterparts from Abu Dhabi. Indeed while youth from Dubai and Sharjah show respectively 9.3% and 5.2% more optimism than their youth counterparts from Abu Dhabi, those from Ras Al Kaimah, and Fujairah show respectively 22.7% and 11.3% less optimism towards nuclear electrical power technology and nuclear waste, compared to their youth counterparts from Abu Dhabi. Finally the estimated effects of youth' awareness on their expectations about nuclear electrical power technology and nuclear waste in the UAE, as captured by γ in the equation system (1) suggests that controlling for all the other relevant factors (including interest in ecosystem services and sustainability), youth awareness about nuclear technology does not significantly determine how optimistic their are about nuclear technology in the UAE.
Conclusion and Policy Implications
This study has relied on the UAE extract from the cross-national data sample on the environmental affection and cognition of adolescent students (Niankara, 2019) , along with seemingly unrelated bivariate weighted ordered probit modeling to look at how interest in ecosystem services and sustainability affects nuclear electrical power technology, and nuclear waste awareness and optimism in the UAE youth population. This study was a follow up and complement to Niankara and Zoungrana (2018) , which took a global perspective in analyzing the impact of students' interest in the biosphere on their awareness and optimism about the environmental issues of air pollution, water shortage and greenhouse gas emission in 50 countries worldwide. Because the UAE is set to start operations of its first nuclear electrical power plant end of 2019 beginning 2020 (Langton, 2018) , this study aimed at providing a clear picture of the UAE adolescent population's awareness and optimism about nuclear technology, so as to contribute in guiding the UAE established nuclear energy program implementation organization, the Emirates Nuclear Energy Corporation (ENEC), in its planning for a sustainable development of nuclear electrical power technology in the country.
Several authors have indeed documented in other countries, the importance of public acceptance of nuclear power technology for its successful development as cleaner alternative and part of a nation's energy mix (Yoshida, 2015; Ramana, 2018; Fan, 2018; Wang et al., 2019) . In the case of the UAE, we found that increased interest in ecosystem services and sustainability among present day adolescents leads to more awareness of, while conjointly reducing optimism towards the use of nuclear electrical power technology in the country. In contrast with the USA where Craig and Sayers (2019) reported awareness of local clean energy initiatives, risk perceptions, environmental messaging, and environmental orientation to influence young millennial support for federal clean energy policy and taxes as mediated through local clean energy support, in the present study accounting for all other factors including interest in ecosystem services and sustainability, UAE youth's awareness about nuclear electrical power technology and nuclear waste appeared to not significantly influence their expectations about the evolution of this technology for the next 20 years.
Overall, and in line with the recent systematic review of qualitative and mixed methods research on psychological aspects of living with nuclear energy and technology (Edwards et al., 2019) that pointed out the need for further qualitative research in the area, the present study using seemingly unrelated bivariate weighted ordered probit modeling Niankara and Zoungrana (2018) found significant heterogeneity in youth awareness and expectations about nuclear electrical power technology and nuclear waste across the seven emirates. The youth in Abu Dhabi and Dubai appeared relatively more aware and optimistic compared to those from the other emirates. These results suggest that future campaigns by ENEC to improve public awareness and acceptance of nuclear technology in the UAE should not only target more residents from the other emirates, but also appeal to their biospheric interests in ecosystem services, while clearly emphasizing the benefits of nuclear power for energy security and economic growth, in addition to its climate change mitigation capabilities.
Although the topic of energy security, as well as many other policy issues, need to be thought about by the next generation, it is just such issues that the younger generation does not appear eager to tackle face on. Therefore to further raise awareness and optimism about nuclear power technology in the UAE's youth population, ENEC could also draw upon the experience offered by the All Japan Educational Debate Association (Yoshida, 2015, pp. 291) , which provides a first hand example of how debate, with its game-like, competitive element can motivate youth to engage with serious issues including that of nuclear technology and nuclear waste management. Such debates could be organized periodically among schools within each emirate, with emirate level champions invited for inter-emirate level debates at a national debating championship.
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